were plated on to blood agar and incubated for 24 hours at 37°C; the bacterial colonies were identified using the Vitek system (bioMériex). Further molecular identification was performed by detection of the gene 23S rRNA, sodA (encoding superoxide dismutase A), seeH and seeI (encoding the superantigenic toxins seeH and seeI), using PCR, as previously described by Alber and others (2004) and Kawata and others (2004) .
Histopathologically, the pulmonary architecture was obscured by haemorrhage and inflammation. The bronchus, bronchioles and alveolar lumens were diffusely infiltrated with necrotic debris and inflammatory cells, which consisted of predominantly neutrophils and a few lymphocytes, plasma cells and macrophages (Fig 2) . Alveolar septa were also hyperaemic. No evidence of septicaemic thrombi was observed in any other organ examined.
Bacteria were isolated in pure culture from the lung and were identified as Streptococcus equi using the Vitek system. The isolate was 23S rRNA, sodA-positive, and seeH and seeInegative (Fig 3) . The PCR result was consistent with that of S equi subspecies zooepidemicus.
An antimicrobial susceptibility test was performed on the isolate using 17 antimicrobial drugs, by the disc diffusion method. A sensitivity test revealed that the isolate was highly sensitive to penicillin (Penicillin; Becton Dickinson) and enrofloxacin (Baytril; Oxoid). An intravenous infusion of lactated Ringer's solution was given to the three moribund dogs at a maintenance rate of 75 ml/kg/day. A combined preparation of penicillin and streptomycin (consisting of 40,000 iu penicillin and 20 mg/kg streptomycin) (PPS; Dae Sung Microbiological Labs) was also given intramuscularly every 12 hours. This treatment was effective and resolved the dogs' clinical problems promptly.
S equi is usually divided into two subspecies, subspecies zooepidemicus and subspecies equi. Both are a part of the normal bacterial flora in horses (Ruoff 1992) . S equi acts as an opportunistic pathogen that can cause disease in the upper respiratory tract, uterus, umbilicus and in wounds. Subspecies zooepidemicus is associated with several diseases, including lower respiratory tract disorder in horses, pneumonia in ponies and llamas, cervicitis, septicaemia and arthritis in pigs, and mastitis in ruminants (Timoney 1987 , Timoney and others 1988 , Chanter 1997 , Biberstein and Hirsh 1999 , Heras and others 2002 . Pneumonia and glomerulonephritis due to S equi subspecies zooepidemicus have also been reported in human beings (Barnham and others 1987, Balter and others 2000) .
On the basis of the bacterial isolation together with the histopathological findings, S equi subspecies zooepidemicus was identified as the aetiological agent of this outbreak. Possible primary viral infections including canine parainfluenza, canine adenovirus type 1 and canine distemper virus were ruled out using appropriate antigen detection methods and histopathology. While this article was being prepared, another S equi subspecies zooepidemicus epidemic was suspected in the private kennel that had supplied the four dogs involved in the outbreak in the research colony. The authors hypothesise that the outbreak described might have been triggered in the newly acquired dogs by the stress of transportation and joining the colony, possibly associated with an underlying viral infection, since clinical signs were first noticed in these dogs. Tracheal swabs taken from dogs that remained clinically healthy during the outbreak were negative for S equi.
In conclusion, S equi subspecies zooepidemicus should be considered as another definitive causative agent of haemorrhagic pneumonia in dogs, and special caution should be given since interspecies transmission may be possible. To the authors' knowledge, this is the first outbreak of haemorrhagic pneumonia due to S equi subspecies zooepidemicus with successful and immediate control by prompt fluid and antibiotic therapy in a research dog colony in Korea.
